Presenting the two eyes with incongruent stimuli leads to the phenomenon of interocular rivalry. At any given time, one of the stimuli is perceptually suppressed in order to avoid double vision. In squinting subjects, rivalry occurs permanently also for congruent stimuli because of developmental rearrangement of cortical circuitry. In this study, we have investigated the dynamics and stimulus dependence of rivalry in six esotropic, four exotropic and three non-strabismic cats. As an indicator for perception, we used optokinetic nystagmus that was induced by moving gratings. The esotropic cats were tested for their visual acuity by means of a jumping stand procedure. The results show that one eye can dominate perception even if both eyes have equal visual acuity and are presented with stimuli of equal contrast. Strong eye dominance asymmetry was found in all but one of the tested cats. Notably, all three of the normal cats showed a clear asymmetry in perceptual selection. Measurements with varying contrast and velocity of the stimuli revealed that the influence of these parameters on perceptual selection was independent of the presence of strabismus. In all cats, the time during which a given eye dominated perception increased with the contrast and decreases with the velocity of the stimulus presented to this eye.
Introduction
Visual perception can be investigated by producing ambiguous visual stimulation conditions. When two dissimilar images are presented to the two eyes, interocular rivalry is experienced. At any moment, only one of the images is perceived while the other image is suppressed (Levelt, 1965) . Numerous psychophysical studies have investigated the dynamics of rivalry in humans and have used this paradigm as a model system for understanding the processes underlying perception (Wolfe, 1986; Blake, 1989) . EEG-, MEG-and fMRIstudies have provided evidence for neuronal correlates of alternating perception during rivalry in humans (Cobb, Morton, & Ettlinger, 1967; MacKay, 1968; Brown & Norcia, 1997; Tononi, Srinivasan, Russell, & Edelman, 1998; Tong, Nakayama, Vaughan, & Kanwisher, 1998; Kaernbach, Schrö ger, Jacobsen, & Roeber, 1999; Srinivasan, Russell, Edelman, & Tononi, 1999) . In recent years, a small number of studies have applied the rivalry paradigm to animals and combined behavioural measurements with invasive recording procedures in order to directly search for neuronal correlates of visual perception at the cellular level (Logothetis & Schall, 1989; Leopold & Logothetis, 1996; Sheinberg & Logothetis, 1997; Fries, Roelfsema, Engel, Kö nig, & Singer, 1997) .
A special case of interocular rivalry can be found in strabismic subjects. Due to the misalignment of the eyes, the images falling onto the two retinae are permanently incompatible with each other and cannot be fused into one coherent percept (von Noorden, 1990) . As a consequence, rivalry is the default perceptual situation in strabismic subjects. This alteration of visual experience influences the development of several neuronal systems, including the oculomotor system (Cynader & Harris, 1980; Hoffmann, Distler, & Markner, 1996; Kiorpes, Walton, O'Keefe, Movshon, & Lisberger, 1996) and the visual perceptual system (Levi & Klein, 1985; Hess & Holliday, 1992; Sireteanu, Lagreze, & Constantinescu, 1993) . In cases where suppression is always acting on the image from one and the same eye, this eye can become amblyopic (von Noorden, 1990) . When the amblyopic eye is tested monocularly, its function is severely impaired (Levi & Klein, 1985; Hess & Holliday, 1992; Sireteanu et al., 1993) . Due to the enormous clinical importance of strabismus and amblyopia, a large number of studies have addressed the changes induced by these conditions at various stages of the visual pathway (Hubel & Wiesel, 1965; von Grü nau, 1979; von Grü nau & Singer, 1980; Crewther, Crewther, & Cleland, 1985; Crewther & Crewther, 1993; Kö nig, Engel, Lö wel, & Singer, 1993; Roelfsema, Kö nig, Engel, Sireteanu, & Singer, 1994; Smith, Chino, Ni, Cheng, Crawford, & Harwerth, 1997; Kiorpes, Kiper, O'Keefe, Cavanaugh, & Movshon, 1998) . Fig. 1 . Visual acuity as assessed by jumping stand. Depicted are the percentages of correct jumps of esotropic cats 1 through 5. The targets were gratings with varying spatial frequencies as indicated on the abscissa. Grey shaded squares correspond to jumps made with the non-deviating eye open, black circles to jumps with the deviating eye open. Logistic functions fitted to the data for the non-deviating eye are shown as broken lines, for the deviating eye as solid lines. Error bars indicate SEM. The dashed line refers to the 75% level of performance, which was taken as the criterion for the discrimination threshold. Open and filled rectangles on the abscissa denote the 95% confidence intervals of discrimination thresholds for the non-deviating and the deviating eye, respectively. Fig. 2 . OKN under dichoptic stimulation conditions. As shown in the cartoon at the top, cats were placed on a recording table and their head fixed by means of an implanted bolt (see Methods). In front of the head, two mirrors were mounted such that each eye was viewing a separate monitor. The four graphs in the lower half of the figure display recordings of horizontal OKN from cat Eso1 evoked by dichoptic presentation of gratings moving in opposite directions for four different contrast conditions. Phases devoid of saccades (exceeding 500 ms duration) are underlaid with grey. Those epochs classified as smooth phases of OKN are marked with black bars whose position indicates which eye controls the OKN (top = left eye, bottom =right eye). When only one grating was presented to either the left (top trace) or the right eye (bottom trace), OKN was unidirectional, smooth phases of OKN reflecting the movement direction of the grating. If both eyes were stimulated with gratings of equal contrast (l = 0.5, r =0.5), OKN was entirely dominated by the left eye. OKN was controlled by the two eyes in alternation only when contrast ratios are very asymmetric (l = 0.1, r = 0.9) indicating a pronounced dominance of the left eye. geous for comparison Kiorpes et al., 1996; Smith et al., 1997; Kiorpes et al., 1998) . However, longer generation cycles and maturation times make the monkey less attractive as a model for the study of developmental manipulations.
While for these reasons, many anatomical and physiological studies have used strabismic cats, the perception of these animals has typically not been studied under conditions that permit quantitative assessment (Freeman & Tsumoto, 1983; Kö nig et al., 1993) . In the present study, we have investigated perceptual selection and suppression under rivalry in awake cats. To quantify perceptual dominance of the stimuli, we have used the optokinetic nystagmus (OKN), i.e. a visually driven oculomotor reflex leading to repetitive pursuit movements interrupted by short resetting saccades. In humans and in monkeys, OKN has been shown to be almost perfectly correlated with perception. When two dichoptically presented gratings move in different directions, only one grating is perceived and OKN is always determined by this grating (Enoksson, 1961 (Enoksson, , 1963 Fox, Todd, & Bettinger, 1975; Logothetis & Schall, 1990) . Using this approach, we have investigated in detail the psychophysics of rivalry in both strabismic and normal cats. In particular, we have studied the influence of contrast and velocity changes on the selection of a stimulus.
Methods

Induction of squint
All experimental procedures were in accordance with the German Law for the Protection of Experimental Animals and conformed with NIH and American Society for Neuroscience regulations. At three weeks of age, convergent strabismus was induced in 14 kittens by transection of the tendon of the lateral rectus muscle of the right eye and divergent strabismus in 4 kittens by transection of the tendon of the medial rectus muscle of the left eye. The animals were anaesthetized with an intramuscular injection of ketamine (10 mg/kg) and xylazine (2 mg/kg). After incision of the conjunctiva, the tendons of the lateral or medial rectus muscle, respectively, were located and cut. In all operated animals, the angle of the resulting squint was determined repeatedly during development using the corneal reflex method (Sherman, 1972; Olson & Freeman, 1978; von Grü nau, 1979) . The animals were manually restrained, several flashlight snapshots of the cat's head were taken and the ratio of the distance between the corneal reflexes over the distance between pupils was determined on the photoprints. This ratio is a reliable measure of eye alignment (von Grü nau, 1979).
Most of the animal studies on strabismus have chosen the cat as a model system, because it shows several advantages as compared to both higher and lower mammals. The visual system of the cat is very well studied. Like the visual system of primates, it has been shown to consist of several visual areas that are specialized for the processing of different aspects of the visual stimulus (Lomber, Payne, Cornwell, & Long, 1996) . In comparison, the visual system of most lower mammals like, e.g. rat or mouse is less well studied and found to be less elaborated (Wiesenfeld & Kornel, 1975; Girman, Sauv, & Lund, 1999) . Furthermore, lower mammals do not have frontal eyes and hence, have less binocular vision. Therefore, they are less apt as model systems for comparing normal and strabismic conditions. On the other hand, the visual system of monkeys is more similar to that of humans which would be advanta- Fig. 3 . The influence of luminance contrast on relative selection time in esotropic cats. Plots of the relative selection times of the two eyes of all esotropic cats as a function of the contrast ratio between the two stimuli. Squares refer to data from the left eye, circles to data from the right eye, respectively. Scale bars indicate SEM. The curves correspond to significantly fitted sigmoidal functions. Note that in four cats the deviating eye was dominant and in one cat the non-deviating eye.
Jumping stand test (only for the esotropic cats)
At the age of 4-5 months, the animals were mildly food deprived (B 10% weight loss) and trained to discriminate between a square wave grating and equiluminant grey (Teller Acuity Cards, with a contrast of 82-84% and a luminance of 25 cd/m 2 ) on a modified jumping stand (Mitchell, Giffin, Wilkinson, Anderson, Fig. 4 . The influence of luminance contrast on relative selection time in exotropic and normal cats. Same conventions as in Fig. 3 . Data are shown for only two out of four exotropic and two out of three non-strabismic cats. Note that for all animals, the eye dominance is highly asymmetric. & Smith, 1976; Katz & Sireteanu, 1992; Roelfsema et al., 1994) . Jumps to the grating were rewarded. When the animals jumped correctly to the gratings with the lowest spatial frequencies, the test phase was started. The cats were tested through the normal and the squinting eye on alternate days, the respective other eye being occluded by an opaque contact lens during testing. Each eye was tested on at least three different days, and a test session was continued until the cat stopped jumping spontaneously. The spatial frequency of the cards was continuously adjusted to the performance of the animal. The spatial frequencies of the gratings ranged from 0.21 to 14.2 cyc/deg and were separated by 0.5 octave steps. After an incorrect response, the spatial frequency was reduced by one step. After a correct response, it was increased by one step with a probability of 33%. For each eye a minimum of 180 jumps were obtained. The resulting psychometric functions were fitted with a logistic function P(x) = 0.5 + 0.5/(1 + (x/ a) b ), where P denotes performance (50% is chance level), x the spatial frequency, a the spatial frequency at which the animal performed at the 75% level (this was taken as the discrimination threshold) and b the slope.
For the discrimination thresholds of the two eyes, 95% confidence intervals were calculated using a MonteCarlo simulation (Press, Flannery, Teukolsky, & Vetterling, 1986) . Animals were considered to be amblyopic if the discrimination thresholds of the two eyes differed by at least one octave and if the 95% confidence intervals for the respective discrimination thresholds were non-overlapping.
Implantation of a head fixation bolt and EOG electrodes
Anesthesia was induced by intramuscular injection of a mixture of ketamine (10 mg/kg) and xylazine (2 mg/kg). After intubation, the animals were artificially respirated and maintained on a combination of 70% N 2 O/30% O 2 with 0.8 -1% halothane. During the preparation, all wound edges were infiltrated with local anaesthetic. A titanic head fixation bolt was attached to the skull by means of dental acrylic and stainless steel screws. EOG recording electrodes (Ag-AgCl-Electrodes, Science Products) were implanted bilaterally into the inferior postorbital process of the zygomatic to record horizontal eye movements and into the supraorbital arch and the part of the zygomatic arch just below the eye to record vertical eye movements. Antibiotics were administered for five days after the operation.
Recording setup
At the beginning of a recording session, the cat was restrained by means of a bag and placed on the recording table in a comfortable position. The head was fixed to a metal frame by means of the fixation bolt. Two mirrors were positioned in front of the eyes such that each eye viewed a separate computer monitor. The mirrors were inside of boxes touching softly the skin of the cat on one end and reaching the screen of the monitor at the other in order to exclude all visual influences other than the intended stimulation.
Visual stimulation
Square wave gratings were displayed on two 21 in. monitors driven by two personal computers equipped with Elsa Winner graphics boards. Resolution was 1028× 768 pixels and the frame rate was 100 Hz. One of the computers controlled the pseudorandom selection of stimuli, the timing of the stimulus presentations on both monitors and the data collection by a MicroVAX computer. Spatial frequencies ranged from 1/8 to 1/2 cyc/deg, grating velocity from 8 to 32 deg/s. Using these stimulus parameters, normal human subjects always experienced rivalry and never a grating moving in depth, which is in good agreement with earlier reports using similar stimulus parameters (Enoksson, 1968; Fox et al., 1975) . The sum of the contrasts on the two screens was always kept equal to one. Direction of stimulus movement (orthogonal to stimulus orientation) was opposite in the two eyes, the gratings drifting in temporo-nasal direction for optimal OKN induction.
The general paradigm for visual stimulation was as follows. Stimulus presentation occurred in random order. Each stimulus condition was presented six times. Each sweep started with a blank screen for 5 s that was isoluminant to the subsequently presented gratings that were shown for 70 s. The first 10 s of visual stimulation were not taken for data analysis in order to allow the cat to engage in eye movements. Between sweeps, an isoluminant screen was shown for 15 s to rule out any transfer effects from one sweep to the next. The eye movement recordings were analysed as follows: Beginnings and endings of saccades (or artefacts) were defined as times in which the absolute value of the second derivative of the eye position exceeded an empirically determined threshold. Segments between the so defined times were considered saccades (or artefacts) when they were shorter than 500 ms, otherwise, they were fit with a line. If the fit was significant and the slope exceeded an empirically determined threshold, the segment was considered to be a stimulus following eye movement. The selected stimulus was indicated by the slope of the line. The relative selection time of a stimulus was calculated as RST A = T A /(T A + T B +T U ), with T A being the time for which stimulus A was selected, T B the time for which stimulus B was selected, and T U the time characterized either by unsystematic slow eye movements (no significant fit) or an absence of eye movement (slope below threshold). Thus, (T A +T B +T U ) is the total time of stimulation minus the time during which saccades (or artefacts) were observed.
Results
Squint induction
Induction of strabismus had been effective in all operated animals as indicated by the corneal reflex method. Table 1 , third column gives the ratios of the distances between the reflexes over the distances between the pupils for all cats operated and used for further psychophysical measurements. The respective value for non-strabismic cats older than two months is 0.95490.007 (von Grü nau, 1979) . For the esotropic cats, the ratio was significantly greater than normal and for the exotropic cats significantly smaller. In some animals in which this ratio in adulthood was close to the normal value, the ratios measured during the critical period around four weeks are given and almost all are far from normal which for this age is around 0.93 (von Grü nau). Only in cat Exo4, the squint angle was just not significant both at four weeks and during adulthood. This cat however, contributed only few data and the results were the same as from the other exotropic cats and were therefore merged with those.
Jumping stand
We were primarily interested in the dynamics of perception in non-amblyopic strabismic subjects. However, in esotropic strabismics, amblyopia is relatively frequent. Therefore, all 14 cats operated for esotropic strabismus, were trained on a grating acuity test in the jumping stand. In 13 of the 14 cats, monocular visual acuity for the two eyes could be determined. The remaining one cat was unable to reach criterion level even with the lowest spatial frequency which seemed to be due to difficulties in learning of the basic jumping stand procedure. The cat seemed unwilling to perform jumps and accept food as a reward in the apparatus. We can, however, not completely rule out that this cat had a very low acuity in both eyes. Four out of the 13 successfully tested cats (31%) developed amblyopia as determined by a significant reduction in the visual acuity of one eye (See Methods). In the remaining nine tested animals, grating acuities did not differ significantly for the two eyes (Fig. 1) . As our focus was on the conditions of dominance and suppression in nonamblyopic animals, we chose for the experiments presented here five of the non-amblyopic animals. The discrimination thresholds (at 75% performance level) of these animals are summarized in Table 1 , (fourth and fifth column, rows Eso1 through Eso5). In addition, we used the cat, which has failed to acquire the jumping stand procedure (Eso6).
The exotropic and non-strabismic cats used in this study were not tested in the jumping stand because we had no reasons to suspect that these animals might have developed amblyopia. This condition is found rarely in non-strabismic cats and is much less frequent in exotropic than in esotropic squinters (Ikeda & Tremain, 1979; Jacobson & Ikeda, 1979; Mower & Duffy, 1983; Mitchell, Ruck, Kaye, & Kirby, 1984; von Noorden, 1990 ).
Contrast 6ariation
The jumping stand test was performed with one eye occluded by an opaque contact lens thereby removing any competition between the eyes. Thus, no direct inferences could be made from acuity measures to the eye dominance under binocular viewing conditions. In order to investigate the relative dominance of the eyes under conditions of interocular competition, we stimulated the eyes dichoptically. In order to modify the relative time for which an eye is selected, we varied the contrast ratio of the stimuli presented to the two eyes. The most asymmetric conditions consisted in presenting a grating of maximal contrast to one eye and a homogeneous isoluminant screen to the other. Fig. 2 displays examples of eye movement recordings for different contrast ratios obtained from esotropic cat Eso1 and illustrates the procedure of deriving the relative selection times for each of the two eyes from the raw eye movement trace.
The psychometric functions summarizing the relative selection times for all esotropic cats and all different contrast ratios are displayed in Fig. 3 . In all cases, reducing the contrast of a stimulus also reduced the time the respective stimulus was selected. However, the psychometric functions were highly asymmetric in five of the six animals. For gratings of equal contrast, in cats Eso1 through Eso3 the non-deviating eye was selected for a larger amount of time than the deviating . Shown in grey are the data before compensation by contrast, i. e., with equal contrast for both eyes. The data obtained after compensation are shown in black. Thin lines are drawn between corresponding data points to demonstrate the effect of compensation. In cat Eso1, with equal contrast for both eyes the left eye is dominant. With compensating contrast, all points are shifted towards longer relative selection of the right eye. In cat Eso5, the situation is opposite. The right column shows the comparison of velocity effect with equal and compensating contrast in two of the non-strabismic cats.
eye. In cats Eso5 and Eso6, the deviating eye was selected for a longer time than the non-deviating eye. Only in cat Eso4, both eyes were selected for equal amounts of time under conditions of equal contrast. These data indicate that eye dominance can be highly asymmetric even in the absence of significant differences in visual acuity. In some of the animals, eye dominance asymmetries were so strong that when both eyes were stimulated with gratings of equal contrast, the stimulus shown to one of the eyes was selected for almost all the time (Fig. 3, Eso1 and Eso6). Henceforth we address the eye that is selected at equal contrast conditions as the 'dominant' eye and the respective other eye as the 'non-dominant' eye.
Esotropic squinters are more likely to develop amblyopia than exotropes (Ikeda & Tremain, 1979; Jacobson & Ikeda, 1979; Mower & Duffy, 1983; Mitchell et al., 1984von Noorden, 1990 . The asymmetric eye dominances in our esotropic cats might be a reflection of this condition. The dissociation between visual acuity and eye dominance may have two reasons: first, the jumping stand procedure might not be sensitive enough to disclose small acuity differences. Second, monocularly tested acuity could be normal and interocular differences become manifest only under conditions of binocular vision when the two eyes compete with one another. In order to distinguish between these possibilities, we recorded eye movements under rivalry conditions from four exotropic and three non-strabismic cats. Asymmetric eye dominance in exotropic and non-strabismic animals would argue for the presence of a functional eye asymmetry in cats without genuine amblyopia. In the four exotropic and the three non-strabismic cats, eye dominance was again highly asymmetric (Fig. 4) . This suggests that eye dominance as measured by OKN corresponds to a functional asymmetry that is unrelated to the phenomenon of amblyopia.
It should be noted that the distributions of eye dominances in our sample of strabismic cats does not deviate significantly from the null hypothesis that either one of the eyes could be the dominant one. In the sample of five esotropic cats with clear asymmetries, three showed a dominance of the non-deviating and two a dominance of the deviating eye (P = 0.5). In all four exotropic cats, the non-deviating eye was dominant (P\0.05). This failure in finding a significant preference for the deviating or non-deviating eye might be due to the small number of animals tested. However, even when pooling all strabismic cats, the distribution of deviating vs. non-deviating eye dominance does not reach significance (P\0.05).
Velocity 6ariation
In a second series of experiments, we tested the effect of stimulus velocity on eye dominance. Psychophysical studies in humans have demonstrated that a slowly moving grating is perceived for longer time than a stationary one (Wade, De Weert, & Swanston, 1984) , but it has also been described that very fast stimulus movement reduces stimulus dominance (Enoksson, 1963) . Due to the fact that we employed the OKN to determine the cat's perceptual state, we were bound to use moving stimuli. Drift velocities of the gratings were chosen between 8 and 32 deg/s, varied in steps of 8 deg/s. In order to investigate the effect of drift velocity, we first had to compensate for the strong eye asymmetry present at equal stimulus contrast. We therefore determined a 'compensating contrast ratio' as follows: after measuring the relative selection times as a function of contrast ratio between the eyes, we fitted logistic functions to the datapoints (Figs. 3 and 4) and selected the contrast ratio closest to the intersection between these fitted functions. If one of the outermost contrast ratios (isoluminant screen for one eye) was closest to the crossing of the fitted lines, we chose the next nearest contrast ratio. Only for esotropic cat Eso4, the compensating contrast ratio was at equal contrast for the two eyes. Using the respective compensating contrast ratio for each animal, the influence of grating velocities on relative selection times was tested in four of the six esotropic (Fig. 5 ) and in two of the four exotropic as well as all non-strabismic cats (Fig. 6) . In all cats, there was a clear negative correlation between stimulus velocity and perceptual dominance over the whole range of drift velocities tested.
In order to investigate the interaction of stimulus velocity and contrast with regard to its influence on stimulus selection, we repeated the measurements with varying velocity at equal contrast for the two eyes. This was done in two esotropic cats (Fig. 7 , in one additional esotropic cat, compensating contrast was equal contrast) and the three non-strabismic cats (Fig. 8) .
With equal contrast, increased velocity also led to reduced perceptual dominance of the respective stimulus in all tested cats. To directly illustrate the interaction between grating velocity and contrast, we have overlaid the respective data points in Fig. 9 for the esotropic and two of the non-strabismis cats.
Discussion
The comparison of data from the jumping stand and rivalry experiments shows a marked dissociation between eye dominance and changes in visual acuity. Interocular differences in visual acuity are commonly considered as characteristic for amblyopia in strabismic cats (von Grü nau & Singer, 1980; Mitchell et al., 1984; Roelfsema et al., 1994) . Animals lacking significant acuity differences are considered to be non-amblyopic and to use both eyes in alternation. However, when examined under rivalry conditions, the large majority of the animals selected the same eye for most of the time. Assuming that these animals exhibit such asymmetric eye dominance also under normal viewing conditions, these results challenge the classical notion that an eye that is perceptually suppressed for almost all the time becomes amblyopic (Ikeda & Tremain, 1979; Jacobson & Ikeda, 1979; Mower & Duffy, 1983; von Noorden, 1990) . However, as eye dominance was highly asymmetric also in the normally raised cats, it is likely that the artificial stimulation condition (dichoptic presentation of two identical gratings moving in opposite directions) has accentuated imbalances between the two eyes that would not be as prominent in a normal visual environment where identification of objects prevails over the rare need to track stimuli that move in different directions in the two eyes.
The visual acuity values obtained for the esotropic cats used in this study are similar to those determined in several previous studies (Jacobson & Ikeda, 1979; von Grü nau & Singer, 1980; Holopigian & Blake, 1983; Mower & Duffy, 1983) but somewhat lower than values reported for a group of normal cats tested in the same apparatus (Katz & Sireteanu, 1992) . This is in accordance with previous reports of reduced visual acuity in strabismic animals (Holopigian & Blake) . However, the acuity values observed for esotropic cats in the present study are also below those found by Mitchell et al. (1984) and Crewther et al. (1985) in cats that had developed strabismic amblyopia. With all likelihood, this difference can be ascribed to differences in the testing and reinforcement paradigms. We varied spatial frequencies rapidly and always included suprathreshold stimuli, while Mitchell et al. and Crewther presented the same spatial frequencies in blocks of trials, allowing the animal to adjust its effort to the task difficulty. As the testing procedure used in this study succeeded in identifying significant differences in visual acuity in four out of 13 tested animals, it is unlikely that the finding of equal visual acuities in the remaining nine animals is due to insufficient test sensitivity.
A surprising result of our study is that the three normal cats also showed clear eye dominance asymmetry. In contrast, non-squinting human subjects typically show only small asymmetries in eye dominance, and the same is true for normally raised monkeys (Logothetis & Schall, 1990; Leopold & Logothetis, 1996) . One unlikely explanation could be that all three cats were in fact natural squinters. However, none of them exhibited signs of disturbed eye alignment or alternating fixation. Thus, if our control cats are normal, it follows that there can be dissociations between balanced cortical binocularity and behaviourally determined eye dominance, at least when eye dominance is assessed with a rivalry paradigm not requiring object identification.
As expected from rivalry experiments in human subjects and monkeys, stimulus contrast was positively correlated with perceptual selection. Compatible with findings from squinting and non-squinting humans is also the observation that contrast has to be changed drastically in order to have a significant impact on stimulus selection (Enoksson, 1961) . In agreement with human data is also the negative correlation between stimulus velocity and relative selection time over the range of relatively high velocities that we were able to test (Enoksson, 1963) . Since our measure for eye selection was OKN and since in cats OKN can only be elicited reliably by stimuli above a critical velocity we could not examine the low velocity range. In humans, stimulus selection and stimulus velocity are positively correlated in the range of very low drift velocities (from stationary to 0.5 deg/s) (Wade et al., 1984) .
In summary, we have established a rivalry paradigm in cats that allows judgements on the animal's perceptual state in an ambiguous stimulation condition and furthermore, permits control of this state by variation of stimulus parameters. This offers a means to investigate under natural stimulation conditions the neuronal mechanisms responsible for stimulus selection.
